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I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 



1 -3, 5, 7-9 as originally filed 

4, 6 received on 1 4.01 .2005 with letter of 1 0.01 .2005 
Claims, Numbers 

1-10 received on 1 4.01 .2005 with letter of 1 0.01 .2005 
Drawings, Sheets 

1^-45 as originally filed 

5>5 received on 1 4.01 .2005 with letter of 1 0.01 .2005 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless othenwise Indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of intemational preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide andAor amino acid sequence disclosed in the international application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the intemational application in computer readable form, 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the infomnation recorded in computer readable fomn is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations supporting sucli statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (I A) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-10 



1-10 



1-10 



2. Citations and explanations 
see separate sheet 
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V Statement according to Article 35(2) PCT - Novelty, inventive step & industrial 
applicability 

Closest prior art : D1 = US-A-6 423 241 discloses a process for protectively coating 
an ejection chamber (504) of an ink jet printhead, to reduce dannaging effects of 
aggressive inks, comprising the following steps: 

step a): disposing of a die comprising a silicon substrate (501) covered by a plurality of 
metallic and dielectric layers (506,505,601) in which is made an array of 
microcircuits for driving of thermal elements (506) for ejection of said ink, and 
also comprising a sacrificial layer (701 ,702,703), provided with a cast (703) for 
at least one ejection nozzle (507), said sacrificial layer (701,702,703) and said 
cast (703) defining the inner shape of a chamber (504), of a feeding duct (503) 
connected to It and of said at least one nozzle (507); 

step d): depositing a structural layer (704) so as to completely cover said sacrificial layer 
(701,702) 

step f): removing said sacrificial layer (701 ,702) and said cast (703) by means of a 
chemical etching. 

A protective coating ("anti-corrosion plating") is applied after step (f), ie after the 
sacrificial layer has been removed to form the ink chamber(s). 

Solution : According to "hydraulic microcircuits" method claim 9 and corresponding ink 
jet chamber method claim 1 : 

step a): add a metallic sacrificial layer defining as a solid what will become the hollow 
hydraulic (ink) passages and chambers to an electric circuit carrying silicon 
substrate 

step b): add a protective coating on the sacrificial layer 
step c): add an adhesion layer on the protective coating 

step d): add a resin "structural" layer (ie the walls enclosing the future ink channels and 

chambers) 
step e): polymerize the structural layer; 

step f :) remove the sacrificial layer with an acid bath (and thereby form the hollow 

hydraulic passages and chambers). 
Effect : the resulting hydraulic microcircuit / printhead has improved resistance to 
corrosive liquids. 

Objective problem : improve resistance to corrosive liquids. 

Such a solution is neither disclosed nor suggested in any of the available prior art. 
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Therefore, the subject matter of the independent claims satisfies the criteria set forth in 
Articles 33(2)-33(4) PCT. 



The dependent claims 2-8, 10 concern further technical details of the invention and are 
carried by the inventive idea of the independent claims. Therefore, the dependent claims 
also satisfy the criteria set forth in Articles 33(2)-33(4) PCT. 
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As anticipated, this description refers to a process relating to an ink jet printhead for 
treating the Inner walls of the chambers, feeding ducts and nozzles of said head, in such a 
way as to offer high resistance against the aggressive agents of the inks employed; it is clear 
that the process mainly, though not exclusively, concerns the final part of manufacture of the 
5 head. 

In the description that follows, therefore, the initial steps of manufacture of the 
printhead will not be described in detail, as these belong to the state of the art, well-known to 
those acquainted with the sector art, but the process of manufacturing the chambers, relative 
feeding ducts and injection nozzles, according to the invention, may be considered as 
10 applying to a conventional Ink jet printhead, made in a first step In a way known In the state 
of the art. 

Depicted in figure 1 by way of an example Is a wafer 10 of crystalline silicon, on which 
die 12 are indicated, constituting a like number of conventional type ink jet printheads, not yet 
separated; the figure represents one of the die, in enlarged view, in which two zones 13 are 
15 indicated in which the driving microcircuits are arranged and the zone 14 enclosing the 
nozzles 15. 

In figure S 3, represented by way of non-restrictive example is the section of a 
conventional ink jet printhead. in the state it is in after a first manufacturing phase, known in 
Itself, in which the manufacturing process has come to the deposition of a sacrificial layer of 
20 copper in the zone where the chambers, relative feeding ducts and nozzles will be made; in 
particular, fig. a 3 shows this printhead, in which a die 20 can be seen which is made up of a 
substrate of silicon 21 covered by a plurality of metallic and dielectric layers, in which an 
array of microcircuits has been made for driving thermal elements 22, or resistors, for 
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At the end of this operation, chambers, feeding channels and nozzles are obteined 
with inner walls completely coated by the layer of noble metals, and therefore effectively 
protected from the aggressive action of the inks employed. 

Naturally the inner shape of the chambers, feeding ducts and nozzles represents the 
true impression of the sacrificial layer, because the upper surface of the chambers and the 
ducte connected to them faithfully reproduce the outer surface of the sacrificial layer. 

In particular, where the ink jet printhead used is that described in the Italian patent 
application entitled "Optlm i zod Ink jet printhead and relative manufacturing process", 
corresponding to the International patent application WO 2004/056574 Ai , filed by the same 
applicant, and the manufacturing process that this invention refers to is applied, concave- 
shaped upper inner walls of the chambers and of the feeding ducts connected to them would 
be obtained, a faithful copy of the con-esponding shape of the sacrificial layer made using the 
process described in the already cited ItaHan International patent application. 

In the latter case, the twin advantage would be obtained of great resistance of the 
chambers and feeding ducts to the aggressive agents in the inks and a more effective 
prevention of air bubbles becoming attached to particular points of the walls, with 
optimization of the phase in which the expulsion bubble is developed. 

Accordingly the process for producing chambers, relative feeding ducts and protected 
nozzles, according to this invention, continues starting from the state of progress of 
manufacture of a printhead, by way of non-restrictive example, of the type described in the 
cited Italian international patent application WO 2004/056574 A1. shown in fig. a 3, and 
proceeds in the steps described in the flow diagram of fig. 4. integrated with the explanatory 
drawings in figures 5 to 8: 
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CLAIMS 

1. Process for protectively coating an ejection chamber (35) of an ink jet printhead, to 
reduce damaging effects of aggressive inks, comprising the following steps: 

step a): disposing of a die (20) comprising a silicon substrate (21) covered by a 
plurality of metallic and dielectric layers (23, 24, 25) in which Is made an array of 
microcircults for driving of thermal elements (22) for ejection of said ink. and also comprising 
a sacrificial metallic layer (26). provided with a cast (27) for at least one ejection nozzle (37), 
said sacrificial layer (26) and said cast (27) defining the Inner shape of a chamber (35), of a 
feeding duct (36) connected to it and of said at least one nozzle (37); 

step b): depositing on the outer surface of said sacrificial layer (26), through an 
electrochemical process, at least one metallic, protective coating layer (30); 

step c): applying on said coating layer (30) a layer, the adhesion layer, (31) having a 
thickness preferably of about 1000 A", to promote the adhesion of resins on said protective 
metals (30); 

step d): depositing on said adhesfon layer (31) a structural layer (32) of non- 
photosensitive epoxy or polyamlde resin, having a thickness preferably between 20 and 60 
urn, so as to completely cover said sacrificial layer (26), including the cast (27) of the nozzle 
(37); 

step e): performing a polymerization of said stnjctural layer (32) to increase its 
mechanical resistance to mechanical and thermal stresses; 

step t): performing a planarization of the outer surface (33) of said structural layer 
(32), by way of a mechanical lapping and simultaneous CMP type chemical treatment 
(Chemical-Mechanical-Polishing), or other similar process, to uncover the upper cap (34) of 
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the cast (27) of copper; 

step g): removing said sacrificial layer (26) and said cast (27) by means of a 
chemical etching, using a highly acid bath, formed for Instance of a mix of HCI and HN03 in 
a solution; 

5 step h): depositing on the outer surface (33) of said structural layer (32). in a vacuum 

evaporation operation, a protective layer (39) of thickness preferably of approximately 1000 
A". 

2. Process according to claim 1. wherein said metallic coating layer (30) is made of 
nickel-gold; 

10 3. Process according to claim 1, wherein said metallic coating layer (30) is made of 
palladium-gold. 

4. Process according to claim 1, wherein said metallic coating layer (30) is made of 
rutenium. 

5. Process according to claim 1 , wherein said protective layer (39) is made of a noble 
1 5 metal. 

6. Process according to claim 5, wherein said protective layer (39) Is made of 
chromium. 

7. Process according to claim 8, wherein said protective layer (39) Is made of 
magnesium fluoride and oxygen (MgFa + O2). 

20 8. Process according to claim 1 , wherein said protective layer (39) is made of silica and 
chromium (SiOa + Cr). 

9. Process of protectively coating against aggressive liquids hydraulic microcircuits (35, 
36, 37) made in a resin (32). comprising the following steps: 
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step a): disposing of a die (20) comprising a silicon substrate (21) covered by a 
plurality of metallic and dielectric layers (23, 24, 25), and also comprising a sacrificial metallic 
layer (26) defining the inner shape of said hydraulic microcircuits (35, 36, 37); 

step b): depositing on the outer surface of said sacrificial layer (26), in an 
5 electrochemical process, at least one metallic, protective coating layer (30); 

step c): applying on said coating layer (30) a layer, the adhesion layer, (31) having a 
thickness preferably of approximately 1000 A**, to promote the adhesion of resins on said 
protective metals (30); 

step d): depositing on said adhesion layer (31) a non-photosensitive epoxy or 
10 polyamide resin (32), having a predetermined thickness and completely covering said 
sacrificial layer (26); 

step e): performing a polymerization of said resin (32) to increase Its mechanical 
resistance to mechanical and thermal stresses; 

step f): removing said sacrificial layer (26) via a chemical etching, by means of a 
1 5 highly acid bath, formed for instance of a mix of HCI and HN03 in a solution. 
10. Process according to claim 9, further comprising the following steps : 

step g): performing, after step (e), a planarization of the outer surface (33) of said 
resin (32), through a mechanical lapping and simultaneous CIVIP type chemical treatment 
(Chemical-Mechanical-Polishing), or other similar process; and 
20 step h): depositing, after step g), on the outer surface (33) of said resin (32), in a 

vacuum evaporation operation, a protective layer (39). 



